Endovascular repair of a spontaneous carotid artery dissection with carotid stent and coils  by Biggs, Kristen L et al.
From the Southern Association for Vascular Surgery
Endovascular repair of a spontaneous carotid
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Dissection of the internal carotid artery is an under-recognized cause of transient ischemic attack and cerebral vascular
accident. Spontaneous dissections, in which no precipitating cause can be identified, occur infrequently. Endovascular
intervention is an evolving treatment option in patients in whom anticoagulation therapy alone is not adequate, who are
not suitable candidates for major surgery, or who have extremely distal dissections that are difficult to access. We report
a case of successful endovascular stenting and coil application in a patient with spontaneous dissection of the distal cervical
internal carotid artery with extension to its petrous portion and an accompanying pseudoaneurysm at the level of the skull
base. (J Vasc Surg 2004;40:170-3.)In most cases of carotid artery dissection, the extracra-
nial portion of the internal carotid artery is involved. The
most common etiology is compression and stretching of
the carotid artery against the cervical vertebrae. Intracranial
dissection is much less common, with associated subarach-
noid hemorrhage that can lead to a fatal outcome. Carotid
dissection is usually initiated as an intimal tear and is usually
located approximately 2 cm distal to the carotid bulb, at the
cervical level of C2-C3. As blood enters the intimal tear, a
subintimal dissection can cause hemodynamically signifi-
cant narrowing of the artery, which can lead to ischemic
neurologic impairment. More commonly, cerebral isch-
emia results from dissection thromboemboli.
Treatment options for carotid dissection include med-
ical therapy, operative intervention, endovascular manage-
ment, or a combination of the 3. Surgical therapy is usually
reserved for patients with progressive neurologic symptoms
or symptom recurrence despite maximum medical therapy.
Operative exposure in these cases can be technically chal-
lenging and a source of increased morbidity, especially if
the dissection occurs distal to its normal location. We
describe a patient with a spontaneous dissection of the
distal internal carotid artery and accompanying pseudoan-
eurysm at the level of the skull base who was successfully
managed with endovascular stenting and coil placement.
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A 52-year-old white man with a medical history significant for
migraine headache came to the emergency department with a
complaint of severe headache, worse than a usual migraine head-
ache. He also complained of photophobia, but denied fever,
change in vision, neck stiffness, and extremity weakness, numb-
ness, and paralysis. In addition, he denied any trauma to his head or
neck. The medical history was notable for mild essential hyperten-
sion, for which he took lisinopril and propranolol. He had no
significant surgical history, and denied smoking and alcohol use. At
physical examination the patient was alert, oriented, and conver-
sant, with a complaint of severe headache. At presentation vital
signs were unremarkable, with the exception of diastolic blood
pressure of 117 mm Hg. There were no neurologic symptoms or
findings of Horner syndrome.
T1-weighted magnetic resonance imaging and angiography
(MRI/MRA) was performed to rule out a bleeding intracranial
aneurysm with associated subarachnoid hemorrhage. The MRI/
MRA did not demonstrate an intracranial aneurysm, but a dissec-
tion of the distal cervical right internal carotid artery, which
extended into the petrous portion of the artery. A pseudoaneu-
rysm, approximately 12 mm in maximal diameter and 30 mm long,
was located just inferior to the skull base (Fig 1).
The patient was admitted to the intensive care unit for moni-
toring, anticoagulation with intravenous heparin, and blood pres-
sure control. Angiography was performed, which confirmed the
findings of the MRI/MRA and enabled further planning of endo-
vascular therapy (Figs 2 and 3). Detailed discussion of treatment
options followed with the patient, who elected to undergo endo-
vascular treatment of the right carotid dissection and accompany-
ing pseudoaneurysm. Factors that influenced this decision in-
cluded the patient’s worsening headache, the extremely distal
location of the dissection, the relatively large size of the pseudoan-
eurysm, and the presence of thrombus in the pseudoaneurysm as
detected on some angiographic images. At the time of the proce-
dure, injection of contrast medium into the right internal carotid
artery demonstrated narrowing of the distal right cervical internal
carotid artery with evidence of previous dissection, and a large
pseudoaneurysm with increased maximal diameter of 18 mm. A
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was deployed across the dissection and pseudoaneurysm ostium.
Multiple Guglielmi Detachable Coils (Boston Scientific) were
delivered with electrolytically controlled detachment into the
pseudoaneurysm fundus through the interstices of the stent. This
technology uses current to dissolve the junction between a stainless
steel delivery wire and a platinum coil, thus enabling controlled
release of the coil directly into the pseudoaneurysm. Post-treat-
ment angiograms showed more than 95% obliteration of the
pseudoaneurysm, with preservation of antegrade flow in the inter-
nal carotid artery (Fig 4).
The patient was symptom-free at 19-month follow-up, with
no neurologic deficits at physical examination. Post-procedure
duplex ultrasound scans at 1, 6, and 12 months showed a widely
patent right internal carotid artery, and no pseudoaneurysm was
Fig 1. Magnetic resonance angiogram demonstrates dissection of
the distal right internal carotid artery, approximately 12 mm in
maximal diameter and 30 mm long.demonstrable. Computed tomography angiography performed at
19-month follow-up identified grossly patent vessels proximal and
distal to the stent; however, streak artifact limited evaluation of the
stent itself. The patient continues to receive antiplatelet therapy
with aspirin and clopidogrel 75 mg/d.
DISCUSSION
The first report of spontaneous dissection of the inter-
nal carotid artery was described by Jentzer1 in 1954. Once
considered rare, the overall incidence of carotid dissection
is currently 2.6 per 100,000 population,2 and is cited as the
underlying cause of cerebrovascular accident in 2.5% of
patients.3 In young persons, carotid dissection causes as
many as 5% to 20% of cerebrovascular accidents.4
The most serious consequences of carotid dissection
include transient ischemic attacks and cerebrovascular acci-
dents. Narrowing of the carotid artery caused by dissection
can lead to compromised blood flow to the brain and
subsequent hemispheric neurologic impairment. Most ce-
rebral ischemia, however, results from emboli that originate
from the dissection thrombus. Compromised blood flow to
the vaso vasorum of the cranial nerves can result in local
neurologic deficits. Disruption of sympathetic nerve fibers
surrounding the carotid artery may create Horner syn-
drome. Subadventitial dissection may result in pseudo-
Fig 2. Pre-procedure angiogram depicts right carotid pseudoan-
eurysm in relation to bifurcation of the common carotid artery.
JOURNAL OF VASCULAR SURGERY
July 2004172 Biggs et alaneurysm, which in turn may compress local structures or
may rupture, with resultant catastrophic hemorrhage.
Most carotid dissections have been treated medically
with anticoagulant therapy with a combination of intrave-
nously administered heparin and warfarin sodium. This
treatment can be followed by antiplatelet therapy to possi-
bly reduce the risk for recurrence or contralateral internal
carotid arterial disease. Results have been favorable, and as
many as 80% to 85% of patients have an uneventful recov-
ery.5-7 Approximately 15% to 20% of patients who receive
anticoagulant therapy may have persistent neurologic defi-
cits.7
Surgery has been considered when neurologic symp-
toms progress despite maximal medical therapy or when an
accompanying pseudoaneurysm is present. Surgical options
include ligation, resection with revascularization, and by-
pass. No randomized controlled clinical trials have been
Fig 3. Right carotid pseudoaneurysm in relation to terminal
branches of the internal carotid artery.performed to compare surgical repair with medical man-
agement. As in cases managed medically, persistent neuro-
logic deficits may also be a consequence of surgical inter-
vention. In a series described by Mu¨ller et al,8 41% of 41
patients with chronic carotid dissections treated surgically
had cranial nerve dysfunction at mean follow-up of 70
months.
Endovascular intervention provides a new treatment
option in patients in whom location of dissection precludes
safe vascular bypass. Multiple case reports and a few small
series have described the ability of vascular stenting, with or
without coil embolization, to eliminate dissection, remove
the source of flow limiting lesions and emboli, and reduce
the risk for pseudoaneurysm rupture.9-19 Many authors
report favorable outcomes when using covered stents
alone, rather than stents with coil embolization, to treat
pseudoaneurysms. Covered stents can be associated with
early thrombosis and endoleak, and the decision to use
them depends on the institution and the operator. Al-
though we did consider using a covered stent, ultimately
stenting with adjunctive coiling was selected as the treat-
ment method. Given the relatively recent application of
endovascular treatment to carotid dissection, there is an
associated lack of long-term outcome data. In general,
reported outcomes have been favorable in patients who
underwent stenting. A study by Liu et al20 reported that in
a series of seven patients with extracranial carotid artery
dissections treated with stents, six patients exhibited no
evidence of recurrent stenosis or intimal hypertrophy after a
mean of approximately 20 months. Furthermore, these
patients remained free of new or recurrent ischemic symp-
Fig 4. Post-procedure angiogram illustrates continuity of flow
within the right internal carotid artery. Coils are also apparent on
this digital subtraction view.
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43 months. It appears that endovascular therapy is a safe
and acceptable alternative to surgical treatment in patients
who require invasive management of carotid dissection.
In summary, endovascular repair with stenting and
coils was successful in this patient with spontaneous carotid
artery dissection. This procedure may be indicated in pa-
tients who have persistent or progressive neurologic deficits
despite anticoagulation therapy; develop complications of
arterial dissection, such as pseudoaneurysm formation; are
not candidates for operative intervention; or have hemor-
rhage secondary to intracranial dissection.
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